Characterization of quercetin binding site on DNA gyrase.
Gyrases are DNA topology modifying enzymes present only in prokaryotes which makes them an attractive target for antibacterial drugs. Quercetin, one of the most abundant natural flavonoids, inhibits supercoiling activity of bacterial gyrase and induces DNA cleavage. It has been generally assumed that the mechanism of flavonoid inhibition is based on interaction with DNA. We show that quercetin binds to the 24 kDa fragment of gyrase B of Escherichia coli with a K(D) value of 15 microM and inhibits ATPase activity of gyrase B. Its binding site overlaps with ATP binding pocket and could be competitively replaced by either ATP or novobiocin. The structural model of quercetin-gyrase complex was prepared, based on the close similarity with ATP and quercetin binding sites of the src family tyrosine kinase Hck. We propose that quercetin inhibits gyrases through two different mechanisms based either on interaction with DNA or with ATP binding site of gyrase.